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Specification 

1. Title of the Utility Model 

V-BELT TYPE INFINITELY VARIABLE SPEED CONVERTER FOR A 
VEHICLE 

2 . Claim 

A V-belt type infinitely variable speed converter for 
a vehicle, comprising; a fluid joint connected to an engine; 
a planetary gear type advance-retreat switching mechanism 
connected to an output shaft of said fluid joint; an input 
shaft connected to output elements of said planetary gear 
type advance-retreat switching mechanism; an output shaft 
disposed parallel to said input shaft; and a V-belt type 
infinitely variable speed conversion unit including an input 
pulley and output pulley attached to said input shaft and 
said output shaft, respectively, the effective diameters of 
said input and output pulleys being varied by hydraulic 
servomotors to and from which operating fluid is supplied 
and discharged, and a V-belt for transmitting power between 
said input and output pulleys, wherein: 

said planetary gear type advance-retreat switching 
mechanism has a pair of double planetary gear type planetary 
gear unit aligned with said output shaft of said fluid joint 
and said input shaft and interposed between said fluid joint 
and said V-belt type infinitely variable speed conversion 
unit, and a clutch is intervened between a sun gear and a 
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carrier of said planetary gear unit while a brake is connected 
to a ring gear such that said output shaft of said fluid joint 
and said input shaft are integrally connected through said 
carrier and said clutch when said clutch is connected and 
said brake is released, and such that reverse rotation of 
said output shaft of said fluid joint is transmitted to said 
input shaft when said clutch is released and said brake is 
actuated; 

said input pulley includes a fixed flange formed integrally 
with said input shaft and positioned at a side facing said 
planetary gear type advance-retreat switching mechanism, and 
a movable flange slidingly supported by said input shaft and 
axially moved by said hydraulic servomotor; and 

each of oil paths is formed inside of said input shaft 
from each end thereof, while tips of said oil paths being 
spaced f romea ch other such that said oil paths do not communicate 
with each other, and hydraulic pressure is supplied to and 
discharged from said hydraulic servomotor of said movable 
flange through said oil path at a side opposite to said planetary 
gear type advance-retreat switching mechanism. 
3. Detailed Description of the Utility Model 
(1) Industrial Application Field 
The present utility model relates to a V-belt type 
infinitely variable speed converter for a vehicle, and more 
particularly to a first shaft structure consisting of a fluid 
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joint, a planetary gear type advance-retreat switching 
mechanism, an input shaft and an input pulley. 
(2) Prior Art 

As illustrated in Fig. 3, a conventional V-belt type 
infinitely variable speed converter is composed of a V-belt 
type infinitely variable speed conversion unit, a starting 
unit 210 provided between an engine and an input shaft, and 
an advance-retreat switching mechanism 220 equipped on an 
output shaft. The V-belt-type infinitely variable speed 
converter includes an input pulley 52 and an output pulley 
56 which consist of fixed flanges 52A and 56A mounted on 
the input shaft 51 and the output shaft 55, respectively, 
and movable flanges 52B and 56B actuated by hydraulic 
servomotors 53 and 57, respectively, and the effective 
diameters of which pulleys are varied by said hydraulic 
servomotors 53 and 57, and also including a V-belt 58 for 
transmitting power between the pulleys 52 and 56. An oil 
pump 101 for supplying hydraulic pressure to the hydraulic 
servomotors is located at an end opposite to the engine with 
respect to the input pulley 52, and is operated by an oil 
pump driving shaft 100 which is inserted into a hollow portion 
formed within the input shaft and connected directly to the 
engine. The hydraulic fluid is supplied to and discharged 
from the servomotors 53 and 57 through hollow portions 511 
and 551 formed inside of the input shaft 51 and the output 
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shaft 55, respectively. 

According to the above-described prior-art V-belt type 
infinitely variable speed converter, the starting unit 
includes a dry centrifugal automatic clutch, and the 
advance- retreat switching mechanism 220 contains a slidingly 
engaging clutch mechanism 221 and an advance gear 222 and 
a retreat gear 223. 

(3) Problems to be Solved by the Utility Model 

In the conventional V-belt type infinitely variable speed 
converter constructed as above in which the starting unit 
210 has the dry centrifugal automatic clutch and the 
advance-retreat switching mechanism 220 has the slidingly 
engaging clutch mechanism 221 and the advance and retreat 
gears 222 and 223, start controlling is complicated and the 
overall size of the V-belt type infinitely variable speed 
converter is large due to the large-sized advance-retreat 
switching mechanism. 

In view of these problems , an improved type of an infinitely 
variable speed converter has been proposed in which a fluid 
joint is utilized for the starting unit and frictional 
engagement elements for advancing and retreating and a pair 
of planetary gears are provided for the advance-retreat 
switching mechanism (Japanese Patent Laid-open Publication 
No. 56-46146) . According to the V-belt type infinitely 
variable speed converter disclosed in Publication No. 
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56-46146, a planetary gear type advance-retreat switching 
mechanism is mounted on an input shaft transmitting small 
torque so as to miniaturize the planetary gear type 
advance-retreat switching mechanism. 

However, in the infinitely variable speed converter of 
Publication No. 56-46146 in which the fluid joint, the input 
pulley of the V-belt type infinitely variable speed conversion 
unit, the planetary gear type advance -retreat switching unit, 
and the oil pump are coaxially disposed in this order, the 
shaft structure is considerably complicated and the oil supply 
path of the input pulley provided on the input shaft for 
supplying hydraulic pressure to the hydraulic servomotor 
is narrow with insufficient oil path area, due to the 
three-shaft structure consisting of the input shaft of the 
advance-retreat switching mechanism and an oil pump driving 
shaft for driving an oil pump both shafts of which are inserted 
into the input shaft integrally formed with the input pulley . 

In a typical V-belt type infinitely variable speed converter 
for a vehicle in which speed changing during stop is difficult, 
it is necessary to change the reduction ratio of the V-belt 
type infinite variable speed converter to themaximumposition 
immediately at a sudden stop so as to attain subsequent start 
smoothly. For the rapid increase in the reduction ratio (down 
shift) , rapid discharge of the hydraulic pressure contained 
within thehydraulicservomotor of the input pulley is required 
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According to the conventional V-belt type infinite variable 
speedconverters shown in Fig . 3 andin PublicationNo . 56-46146, 
however, the rapid discharge of the hydraulic pressure within 
the hydraulic servomotor of the input pulley is not attained 
at the time of sudden stop due to an insufficient area of 
the oil supply path of the input pulley for supplying hydraulic 
pressure to the hydraulic servomotor. As a result, the 
reduction ratio of the V-belt type infinitely variable speed 
converter is not brought to the maximum position, causing 
difficulty in making subsequent start. 

Moreover, in the V-belt infinitely variable speed converter 
described in Publication No. 56-46146, the planetary gear 
type advance-retreat switching mechanism includes a double 
planetary gear type planetary gear unit which has in the 
planetary gear a sun gear connected to the input shaft and 
to a ring gear through the clutch, a brake connected to the 
ring gear, and a carrier connected to the input pulley. 

As both of the brake and the clutch as f rictional engagement 
elements are connected to the ring gear as mentioned above, 
the structure thereof is complicated ♦ Additionally, at the 
time of advance, as power is transmitted through a path passing 
the clutch, the ring gear, a pinion and the carrier and also 
through another path passing the sun gear, the pinion and 
the carrier during advancing, gear tooth surfaces and pinion 
supporting surf aces arealways loaded, whichis not preferable 
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in view of transmission efficiency, lubrication and 
durability. 

Therefore, the object of the present utility model is to 
provide an improved V-belt type infinitely variable speed 
converter for a vehicle which solves the aforementioned 
problems. According to the V-belt type infinitely variable 
speed converter of the present utility model, a fluid joint 
and a planetary gear type advance- re treat switching mechanism 
are disposed at a side facing an engine with respect to an 
input pulley while only a hydraulic servomotor of the input 
pulley is located at the opposite side of the engine with 
respect to the input pulley so as to secure a large area 
of an oil path for supplying hydraulic pressure to the hydraulic 
servomotor of the input pulley. As a result, at the time 
of sudden stop, hydraulic pressure within the hydraulic 
servomotor of the input pulley is discharged rapidly and 
the reduction ratio of the V-belt type infinitely variable 
speed converter is brought to the maximum position smoothly, 
so that subsequent start can be made smoothly. Furthermore, 
during advancing, power is directly supplied only through 
a carrier and a clutch of a double planetary gear type planetary 
gear unit so as to prevent tooth surfaces, pinion supporting 
surfaces and other portions of the planetary gear unit from 
being highly loaded. 

(4) Means for Solving the Problem 
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The present utility model has been directed to solve the 
above -mentioned problems by providing a V-belt type 
infinitely variable speed converter for a vehicle, as 
illustrated in Fig. 1 as an example, characterized by 
comprising: a fluid joint (4) connected to an engine; a 
planetary gear type advance-retreat switching mechanism (6) 
connected to an output shaft (42) of said fluid joint; an 
input shaft (51) connected to output elements (67) and (62 f ) 
of said planetary gear type advance-retreat switching 
mechanism; an output shaft (55) disposed parallel to said 
input shaft; and a V-belt type infinitely variable speed 
conversion unit (2) including an input pulley (52) and output 
pulley (56) attached to said input shaft (51) and said output 
shaft (55) , respectively, the effective diameters of said 
input and output pulleys being varied by hydraulic servomotors 
(53) and (57) to and from which operating fluid is supplied 
and discharged, and a V-belt for transmitting power between 
said input and output pulleys, wherein: said planetary gear 
type advance-retreat switching mechanism (6) has a pair of 
double planetary gear type planetary gear unit aligned with 
said output shaft (42) of said fluid joint and said input 
shaft (51) and interposed between said fluid joint (4) and 
said V-belt type infinitely variable speed conversion unit 
(2) , and a clutch (63) is intervened between a sun gear (67) 
and a carrier (62) of said planetary gear unit while a brake 
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(65) is connected to a ring gear (66) such that said output 
shaft (42) of said fluid joint and said input shaft (51) 
are integrally connected through said carriers {62) and ( 62 ' ) 
and said clutch (63) when said clutch (63) is connected and 
said brake (66) is released, and such that reverse rotation 
of said output shaft (42) of said fluid joint is transmitted 
to said input shaft (51) when said clutch (63) is released 
andsaidbrake (65) isactuated; saidinputpulley (52) includes 
a fixed flange (52A) formed integrally with said input shaft 
(51) and positioned at a side facing said planetary gear 
type advance-retreat switching mechanism (6) , and a movable 
flange (52B) slidingly supported by said input shaft and 
axially moved by said hydraulic servomotor (53) ; each of 
oil paths (511A) and (511B) is formed inside of said input 
shaft (51) from each end thereof, while tips of said oil 
paths being spaced from each other such that said oil paths 
do not communicate with each other, and hydraulic pressure 
is supplied to and discharged from said hydraulic servomotor 
(53) of said movable flange (52B) through said oil path (511B) 
at a side opposite to said planetary gear type advance-retreat 
switching mechanism (6). 
(5) Operation 

According to the V-belt type infinitely variable speed 
converter constructed as above, the rotation of the engine 
is transmitted to the planetary gear type advance-retreat 
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switching mechanism (6) through the fluid joint (4) . In the 
advance mode in which the brake (65) of the advance-retreat 
switching mechanism is released and the clutch (63) thereof 
is connected, the torque of the output shaft (42) of the 
fluid joint (4) is directly transmitted to the input shaft 

(51) only through the carriers (62) and (62' ) and the clutch 
(63) , which improves power transmission efficiency. In the 
retreat mode in which the clutch (63) of the advance-retreat 
switching mechanism ( 6) is released and the brake (65) thereof 
is actuated, the ring gear (66) is fixed to transmit reverse 
rotation to the input shaft (51) . 

Subsequently, the rotation of the input shaft (51) is 
transmitted to the output shaft (55) through the input pulley 

(52) , the belt (58) and the output pulley (56) . At this stage, 
the effective diameter of the pulleys are varied by supplying 
and discharging hydraulic pressure to and from the hydraulic 
servomotors (53) and (57) so as to change speepl infinitely. 
Astheoilpath (511B) for supplying and discharging hydraulic 
pressure to and from the hydraulic servomotor (53) of the 
input pulley has a large oil path area, quick supply and 
discharge of hydraulic pressure is realized with enhanced 
response to the speed changing control. Especially at the 
time of sudden stop, the hydraulic pressure from the hydraulic 
servomotor (53) is quickly discharged through the oil path 
(511B) having a large oil path area, which allows the V-belt 
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type infinitely variable speed conversion unit (2) to return 
tothemaximumspeedreductionposition so as tomake subsequent 
start smoothly. Also, operating fluid and lubricating oil 
are easily and securely supplied to the advance-retreat 
switching mechanism (6) and other component through the 
separate oil path (511A) defined inside of the input shaft 
(51) . 

Furthermore, if the hydraulic servomotor (53) has a 
double-piston structure, hydraulic pressure is discharged 
from two hydraulic chambers (53A) and (53B) in parallel into 
the oil path (511B) , which realizes more reliable rapid speed 
changing control of the infinitely variable speed conversion 
unit (2) . 

Additionally , the parenthesized numerals do not limit 
the structure of the present utility model, 
(6) Embodiment 

Described below is an embodiment of the present utility 
model with reference to Fig. 1. 

A housing 1 includes afluidjoint room 1 1 having an open able 
side 1A fixedly connected to an engine for accommodating 
a fluid coupling, a torque converter and other fluid joints, 
a differential room 12 having an openable side opposite to 
the engine for containing a differential gear 7 and supporting 
one of output shafts of the differential gear 7, and an idler 
gear room 13 similarly having an openable side opposite to 
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the engine for containing an idler gear 8 and supporting 
one of shafts of the idler gear 8. 

A transmission case 2 consists of a transmission room 21 
having an openable side facing the engine for accommodating 
a V-belt type infinitely variable speed conversion unit, 
and a differential room 22 for closing the openable side 
of the differential room 12 and supporting the other of the 
output shaft of the differential gear 7. The transmission 
case 2, which is bolted on a side IB of the housing 1 opposite 
to the engine, forms an outer case of an automatic variable 
speed converter along with the housing and an intermediate 
case described later. 

The intermediate case 3 is configured to support a power 
transmission shaft disposed between the fluid joints and 
the V-belt type infinitely variable speed converter. In the 
shown embodiment, the intermediate case 3 is bolted to the 
side IB of the housing 1 opposite to the engine while 
accommodated within the transmission case 2. 

An automatic variable speed converter is generally composed 
of a known fluid coupling 4 located within the housing 1 
and connected to the output shaft of the engine, the V-belt 
type infinitely variable speed conversion unit 5 contained 
within the transmission case 2, and a planetary gear type 
advance-retreat switching mechanism 6. 

An output shaft 42 of the fluid coupling 4 is rotatably 
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supported, through ametal bearing 32 , on a sleeve 31 engagedly 
attached to the center of the intermediate case 3. An end 
of the output shaft 42 facing the engine spline-engages with 
a hub 46 of a turbine 45 of the fluid coupling 4, while the 
other end of the shaft 42 is steppedly enlarged in diameter 
to form an input shaft 60 of the planetary gear type 
advance-retreat switching mechanism 6, which shaft is 
supported on the intermediate case 3 through a bearing 33. 
The output shaft 42 of the fluid coupling 4 and the input 
shaft 60 of the planetary gear type advance-retreat switching 
mechanism 6 are configured to be hollow inside. The hollow 
portion is provided with an oil path 421 and a stopper 420 
engagedly attached thereto. Further, an end of a sleeve 422 
facing the engine, which is fixedly attached to an input 
shaft 51 of the V-belt type infinitely variable speed 
conversion unit 5, is rotatably inserted into the follow 
portion . 

An oil pump cover 10 is fixedly connected to a wall of 
the intermediate case 3 facing the engine (or the fluid 
coupling) for accommodating inside an oil pump 101 driven 
by a hollow shaft 41 formed integrally with the fluid coupling 
4. 

The input shaft 51 of the V-belt type infinitely variable 
speed conversion unit 5, which has a path for supplying 
operating fluid and lubricating oil within the inside hollow 
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portion thereof, is disposed to be coaxial with the fluid 
coupling 4 . Further, an output shaft 55 having an oil supply 
path inside is disposed parallel to the input shaft 51. 

The V-belt type infinitely variable speed conversion unit 
5 consists of an input pulley 52, an output pulley 56, and 
a V-belt 58 for transmitting power between the input pulley 
52 and the output pulley 56. The input pulley 52 includes 
a fixed flange 52A integrally formed with the input shaft 

51 integral with a sun gear 67 of the planetary gear type 
advance-retreat switching mechanism 6, and a movable flange 

52 B slidingly movable toward the fixed flange 52 A by a hydraulic 
servomotor 53. The output pulley 56 includes a fixed flange 
56A integrally formed with the output shaft 55 of the V-belt 
type infinitely variable speed conversion unit, and a movable 
flange 56B slidingly movable toward the fixed flange 56A 
by a hydraulic servomotor 57. 

Concerning the input shaft 51 of the V-belt infinitely 
variable speed conversion unit, an end 51A thereof facing 
the engine, which forms a sun gear 67 of the planetary gear 
type advance-retreat switching mechanism, is supported on 
the input shaft 60 of the planetary gear type advance-retreat 
switching mechanism through a bearing 34, and further 
supported on the intermediate case 3 through the input shaft 
60 and a bearing 33. The other end 51B of the input shaft 
51 is supported on a side wall 25 of the transmission case 
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opposite to the engine through a bearing 35. A tip 51C of 
the other end 51B contacts with a lid 26 fixedly connected 
to the side wall 25 through a needle roller bearing 27. 

The output shaft 55 of the V-belt type infinitely variable 
speed conversion unit is provided with an outer spline 55A 
at an end facing the engine for engaging with an inner spline' 
formed within a support shaft 591 of an output gear. The 
output shaft 55 is supported on the intermediate case 3 and 
the housing 1 through the support shaft 591 of the output 
gear and roller bearings 592 and 593 by spline engagement. 
The other end 55B of the output shaft 55 is supported on 
a side wall 25B of the transmission case opposite to the 
engine through a ball bearing 92. 

The output gear 59 is formed integrally with the hollow 
support shaft 591. Anend591Aof the support shaft 591 facing 
the engine is supported on a side wall of the housing through 
a roller bearing 592 . The other end 591B of the support shaft 
591 is supported on the intermediate case 3 through a roller 
bearing 593. A side 59A of the output gear 59 facing the 
engine contacts with the side wall of the housing through 
a needle bearing 594, and the opposite side 59B of the output 
gear contacts with a side wall of the intermediate case 3 
through a needle bearing 595. An end of the support shaft 
591 facing the transmission is provided with an inner spline . 

A sensing valve body 552 is engagedly attached onto an 
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intermediate portion of an oil path 551 formed inside of 
the output shaft 55 of the V-belt type infinitely variable 
speed conversion unit. The whole space of a portion 552A 
of the valve body 552 facing the engine is used for an oil 
path for introducing hydraulic pressure supplied from an 
oil path 14, which communicates with a hydraulic pressure 
controller mounted within the transmission case, into the 
hydraulic servomotor 57 . A tip of a portion 552B of the valve 
body 552 opposite to the engine is engaged with a pipe-shaped 
projection 554 of a lid 553 attached to close an opening 
25B formed at a position of the transmission case side wall 
25 corresponding to the output shaft 55. The portion 552B 
of the valve body 552 forms an oil path for supplying operating 
fluid to a sensing valve 55 5 which is mounted on the transmiss ion 
case and the lid 553 fixedly attached to the transmission 
case to detect displaced positions of the movable flange 
56B according to the hydraulic pressure controller. 

The planetary gear type advance-retreat switching 
mechanism 6 is interposed between the input shaft 51 of the 
V-belt type infinitely variable speed conversion unit 5 and 
the output shaft 42 of the fluid coupling 4. 

As illustrated in Fig. 2, the planetary gear type 
advance-retreat switching mechanism 6 is connected to the 
input shaft 60 formed integrally with the output shaft 42 
of the fluid coupling 4. The planetary gear type 
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advance-retreat switching mechanism 6 includes carriers 62 
and 62' connected to the fixed flange of the V-belt type 
infinitely variable speed conversion unit through a multiple 
disc clutch 63, a ring gear 66 engaged with the intermediate 
case 3 through a multiple disc brake 65, the sun gear 67 
formed integrally with the input shaft 51 of the V-belt type 
infinitely variable speed conversion unit, a first planetary 
gear 64' supported by the carrier 62 and meshed with the 
sun gear 67, a second planetary gear 64" supported by the 
carrier 62 and meshed with the first planetary gear 64' as 
well as with the ring gear 66, a hydraulic servomotor 68 
mounted on the wall of the intermediate case 3 for actuating 
the multiple disc brake 65, and a hydraulic servomotor 69 
mounted on the wall of the fixed flange for actuating the 
multiple disc clutch 63. During advancing, the planetary 
gear mechanism is integrally rotated to transmit power to 
the input pulley by connecting the multiple disc clutch 63. 
During retreating, rotational power in the reverse direction 
is transmitted to the input pulley by actuating the multiple 
disc brake 65 to fix the ring gear 66 . At the time of advance, 
the torque of the input shaft 60 is directly transmitted 
to the input shaft 51A of the infinitely variable speed 
conversion unit 5 only through the carriers 62 and 62' and 
the clutch 63, causing only slight surface pressure for 
preventing self-rotation of the pinion 64' on the surfaces 
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on which the pinion 64' is supported and the surface on which 
the pinion 64' and the sun gear 67 contact with each other. 
Further, the surface on which the other pinion 64*' is supported 
and the surface on which the other pinion 64" and the ring 
gear 66 contact with each other are not at all loaded. 

The differential gear 7 is disposed parallel to the input 
shaft 51 and the output shaft 55 of the V-belt type infinitely 
variable speed conversion unit 5. An output shaft 71 of the 
differential gear 7 is connected with a vehicle shaft 70. 

The idler gear 8 is inserted between an input large gear 
72 of the differential gear 7 and the output gear 59 of the 
V-belt type infinitely variable speed conversion unit 5 
provided at the engine-side end of the output shaft 55 of 
the V-belt type infinitely variable speed conversion unit 
5 . The idler gear 8, which is disposed parallel to the output 
shaft 55/ is composed of an idler gear shaft 81 having one 
end supported on the housing 1 and the opposite end supported 
on the intermediate case 3, an input gear 82 provided on 
the idler gear shaft 81 for engaging with the output gear 
59/ and an output gear 83 for engaging with the input large 
gear 72. 

In the shown embodiment/ a first shaft consists of the 
output shaft 42 of the fluid coupling 4, the input shaft 
60 of the planetary gear type advance-retreat switching 
mechanism 6, and the input shaft 51 of the V-belt type infinitely 
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variable speed conversion unit. A second shaft consists of 
the output shaft 55 and the output gear 59 of the V-belt 
type infinitely variable speed conversion unit, while a third 
shaft consists of the idler gear shaft 81. 

In the V-belt type infinitely variable speed conversion 
unit 5 and the planetary gear type advance-retreat switching 
mechanism 6, the reduction ratio control, advancing, 
retreating and other predetermined controls -are executed 
by the hydraulic pressure controller in accordance with the 
vehicle driving conditions such as vehicle speed and throttle 
open levels. 

A hollow portion 511A formed inside of the input shaft 
51 of the V-belt type infinitely variable speed conversion 
unit at the side facing to the engine forms a first oil path. 
The sleeve 422 is engagedly attached to the hollow portion 
511A at the side facing the engine . The sleeve 4 22 is provided 
with an oil path 511 inside thereof, and another oil path 
511G disposed between the outer periphery thereof and the 
input shaft 51 for supplying lubrication fluid. 

Supply and discharge of hydraulic fluid to the hydraulic 
servomotor 69 of the multiple disc clutch 63 is controlled 
by the not-shown hydraulic pressure controller. The 
hydraulic fluid supplied from the oil pump 101 passes through 
a not-shown oil path of the housing 1 and the intermediate 
case 3, the not-shown hydraulic pressure controller, an oil 
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path 301 formed within the sleeve 31, the oil path 421 formed 
within the output shaft 42 of the fluid coupling 4, the oil 
path 511 formed inside of the sleeve 422, the hollow portion 
511A formed inside of the input shaft 51 at the side facing 
the engine, and the oil path 513 formed at the base of the 
fixed flange 52A to flow into the hydraulic servomotor 69. 
Similarly, lubricating oil supplied from the hydraulic 
pressure controller flows into respective lubrication points 
of the planetary gear type advance- re treat switching mechanism 
6 through the oil path formed within the output shaft 42 
of the fluid joint and the oil path 511G defined between 
the oil path 511A within the input shaft 51 and the sleeve 
422. 

Another hollow portion 511B used as the second oil path 
for supplying hydraulic fluid to the hydraulic servomotor 
53 is formed inside of the input shaft 51 of the V-belt type 
infinitely variable speed converter at the side opposite 
to the engine. The tip of the hollow portion 511B at the 
side opposite to the engine is engaged with a pipe-shaped 
projection 261 of the lid 26 attached for closing an opening 
25A defined within the side wall 25 of the transmission case 
at a portion corresponding to the input shaft 51. Within 
the lid 2 6 is provided an oil path 514 for connecting a hydraulic 
fluid supply and discharge path 514A defined within the 
transmission case 2 for supplying and discharging hydraulic 
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fluid to and from the hydraulic servomotor 53 and the hollow 
portion 511B formed within the input shaft. 

The hydraulic servomotor 53 of the input pulley 52 is 
oil-tightly engaged with a hook 521 mounted on the back of 
the movable flange 52B, and has a reaction support member 
525 whose end and a drum member 522 are fixed by a collar 
member 523, between the support member 525 and the movable 
flange 52B being defined a first servomotor 53A. A piston 
member 526 is oil-tightly engaged with the drum member 522 
and the reaction support member 525. The piston member 52 6 
contacts with the tip of the hook 521, between the piston 
member 526 and the drum member 522 being defined a second 
servomotor 53B. The first servomotor 53A and the second 
servomotor 53B thus form a double-piston structure which 
actuates the movable sheave 52B in series. 

The supply and discharge of the hydraulic fluid to and 
from the hydraulic servomotor 53 of the input pulley 52 is 
controlled by the not-shown hydraulic pressure controller. 
The hydraulic fluid supplied from the oil pump 101 passes 
a not-shown oil path within the housing 1 and the intermediate 
case 3, the hydraulic pressure controller, the hydraulic 
fluid supply and discharge path 514A defined within the 
transmission case 2, and the oil path formed within the lid 
26 into the hollow portion 511B inside of the input shaft 
51 at the side opposite to the engine. The hydraulic fluid 
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in the hoi low port ion 51 IB then passes an oil path 51 1C provided 
within the input shaft, an oil path 52C within the movable 
flange 52B to flow into a fluid chamber of the first hydraulic 
servomotor 53. The hydraulic fluid supplied into the hollow 
portion 511C also flows through an oil path 511D formed within 
the input shaft, an oil path 52D within the reaction support 
member 526 into the second hydraulic servomotor 53B. 

In the advance-retreat switching mechanism 6 interposed 
between the input pulley 52 and the intermediate case 3, 
as described above, suf f icient hydraulicpressure is supplied 
to the hydraulic servomotor 69 through the oil path 511A 
formed within the input shaft 51, and similarly sufficient 
lubricating oil is supplied through the oil path G defined 
with the oil path 511A and the sleeve 422. 
(7) Effect of the Utility Model 

As aforementioned, according to the present utility model, 
the advance-retreat switching mechanism (6) has the double 
planetary gear type planetary gear structure in which the 
clutch (63) is intervened between the sun gear (67) and the 
carriers (62) and (62') and the brake (65) is connected with 
the ring gear (66). Since the clutch (63) and the brake (65) 
are connected with different elements (62) and (66), 
respectively, the connection and disposition of these 
elements as well as the clutch and the brake are facilitated 
and the structure of the advance-retreat switching mechanism 
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(6) is simplified. Further, during normal advancing 
condition of the infinitely variable speed converter, since 
torque is transmitted directly from the fluid joint output 
shaft (42) to the input shaft (51) only through the clutch 

(63) and carriers (62) and (62'}, the shaft-surfaces 
supporting the pinions (64') and (64") and the tooth-surf aces 
thereof contacting with the gears (67) and (66) are not highly 
loaded, which improves transmission efficiency. Further, 
the lubrication points such as the supporting surfaces of 
the shafts and the tooth surfaces are lubricated easily and 
reliably, which reduces abrasion of the supporting surfaces 
and the gear tooth surfaces and enhance durability thereof. 

Moreover, since it is possible to attain quick supply 
and discharge of hydraulic pressure to and from the hydraulic 
servomotor (53) of the input pulley (52) through the oil 
path (511B) formed inside of the input shaft, highly responsive 
speed changing control is realized. Particularly at a time 
of sudden stop, since the hydraulic pressure in the hydraulic 
servomotor (53) is discharged through the oil path (511B) 
having a large oil path area, the V-belt type infinitely 
variable speed conversion unit (2) is immediately returned 
to themaximum speed reductionpositi on soas tomake subsequent 
start smoothly. Additionally, lubricating fluid and 
operating fluid are securely supplied through the separate 
oil path (511A) to the planetary gear type advance-retreat 
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switching mechanism (6) interposed between the input pulley 
(52) and the fluid joint (4) . 
3. Brief Description of the Drawing 

Fig . 1 is a section view il lust rating an infinitely variable 
speed converter for a vehicle of an embodiment according 
to the present utility model. Fig. 2 is a front view 
illustrating a double planetary gear type planetary gear 
mechanism in the infinitely variable speed converter of Fig. 
1. Fig. 3 is a section view illustrating a conventional 
infinitely variable speed converter for a vehicle. 

2 V-belt type infinitely variable speed conversion 

unit 

4 Fluid joint 

6 Planetary gear type advance-retreat switching 

mechanism 

42 Output shaft of fluid joint 

51 Input shaft 

52 Input pulley 
52A Fixed flange 
52B Movable flange 

53 Hydraulic servomotor 
55 Output shaft 

57 Hydraulic servomotor 

58 V-belt 
62, 62' Carrier 
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63 Clutch 
64, 64' Pinion 

65 Brake 

66 Ring gear 

67 Sun gear 
511A, 511B Oil path 

Applicant: Aisin AW Co., Ltd. 
Agent: Kazuo Chikashima 
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